A half-plane under plane wave excitation obeys a Dirichlet boundary condition on one side and a Neumann boundary condition on the other. These boundary conditions contrast the ones used by A. Sommerfeld in his classical paper. The present problem leads to a system of integral equations of the Wiener-Hopf type which may be solved by a matrix factoring method suggested by A. E. Heins in 1950.
I Introduction
We return to our earlier paper [4] which dealt with a solution of the Rawlins' problem which we have described in part I. There we remarked that we did not have the necessary tools to solve this problem directly by the method of
Wiener and Hopf. Indeed we had to devise a special method which was a combination of the methods of Wiener and Hopf and Carleman to provide the required solution. In the present paper, we now show that we can apply an idea which we put forth in 1948 [2] for the factoring of matrices of analytic functions and produce the required factors of the matrix which arises in the Rawlins' case. That this can be done is due to its special character and in fact it opens the path to solving a much more complicated problem in parallel plate media which we shall report in a later paper. Basically, some of the problems which are now encountered in diffraction theory give rise to 2 x 2 matrices which have special algebraic properties and such problems were not noted in the late 1940's. Daniele [l] has repeated the original argument of Heins and discussed briefly two problems treated by Hurd and Przeidziecki 151, 161. We shall see that once the algebraic problem is solved we are basically left with a scalar problem in the present case.
Since we have already formulated this problem in part I, we shall refer to Sections I1 and 111 of that paper for the details and concentrate on the method for factoring the matrix. Though rudimentary in detail in the present case, our discussion will now point the way to treat the problem of a two dimensional plane wave of arbitrary angle of incidence upon an infinite set of equally spaced, parallel plates which satisfies the Rawlins' type of boundary conditions.
I1
The Matrix Form of Equations ( This decomposition is straightforward since it has already appeared in some earlier work [3] . We have here
where the first term is analytic in the lower half-plane Imw < Imk, while the second one is analytic in the upper half-plane Im w > -Imk. The function 0 may be rewritten a2/u and since o2 is regular, may be dealt with similarly. We note that there is no problem concerning the commutativity of I and C ( w ) . 
It is evident that A -( w ) and A + ( w ) commute. It is not obvious that A -( w ) A + ( w ) = A ( w ) when written in the above form, although it is obvious
when written in the trigonometric form as it originally appears. In order to show that A-(w) A, (w) = A (w), we need only demonstrate that are constant and equal to l/@. To accomplish this, we merely need differentiate these expression with respect to w and it turns out that their derivatives vanish. Hence the above functions are constants and they can be determined by evaluating them at w = 0. Now we shall verify that A, ( w ) has analytic elements in the upper halfplane, and that det A,(w) is analytic and doesn't vanish there. This latter requirement is needed since we shall have need for A ; ' ( w ) in our subsequent development. First we note that det A + ( w ) = 0, so that this condition is 
111
The Matrix Wiener-Hopf Separation
Having factored the matrix A ( w ) , we can now write equation (2.3) as
The middle term can be decomposed additively into two terms, one of which is analytic in the lower half-plane Imw < Imk, while the other is analytic in the upper half-plane Im w > -Imk. This gives us
The left side of equation ( 
